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Among 82 patients undergoing coronary atherectomy, 19
(23%) underwent this procedure io combination with cor- 
onary angioplasty. The most frequently involved vessel was 
the IefI anterior descending core ery. IIn 11 patients 
(58%), attempted atherectomy preceded coronary 
plasty. In 6 of the 11, angioplasty was used aft 
atherectomy catheter could not be positiond across the 
lesion; 4 patients underwent “rescue” angioplasty 
developiug vessel oeclusioa related to atherectomy and 1 
patleat had an unsatisfactory result of atherectomy. The 
‘success rate of the ebml~med intervention was 82% for these 
II patients. 
In eight patients (42%), atherectomy was performed 
after initial aagioplasty. In four of the eight, atherectomy 
was a rescue p+ure to manage vessel occlusion by 
thrombus or iathual dissection a d was successful in three. 
Percutaneous coronary atherectomy is currently undergoing 
extensive clinical investigation asa treatment option for 
patients with coronary artery disease (1,2). The removal 
of atheromatous material from within the coronary artery 
with coronary atherectomy ay potentially avoid the vessel 
injury pattern typically associated with conventional bal- 
loon angioplasty, improve initial (3) and long-term oukome 
and possibly tiecrease the incidence of acute occlusion 
and restenosis. Some patients may require both coronary 
atherectomy and coronary angioplasty to optimize out- 
come. The two techniques differ considerably in their 
mechanism, and their combined use is a unique type of 
coronary intervention. In this report we address the specific 
role for this combined treatment and describe our initial 
experience with it. 
horn the Division of Cardiovascular Diseases and lntemti Medicine, 
Mayo Clinic and Mayo Foundation, Rochester, Minnesota. 
Manuscript received kdy 5.198% revised manuscript received November 
IS. 1!%9, accepted November 29.1989. 
h!&Sh~&formdats: David R. Holmes, Jr., MD, Mayo Clinic, 200 First 
Street SW, Rochester, Minnesota 55905. 
61990 by the American College of Cardiology 
In the other four, angioplasty was performed to
easier passage for the atber~tomy catheter 
cessful in three. Thus, the sa~ccess rate of 
intervention was 75% for t 
The overall 
there was one deatb and one no 
idarction, and one required hnmediate coronary 
artery surgery. Two other ients M~de~e~t corowary 
artery surgery before has discbarge. ~0~~~~ in- 
tervention with corollary oplasty and atherectomy. 
seems to be a relatively safe and effective approach ia 
selected patients when eit f thw procedures aHone is
uesukessful or is accomp by acute coronary compli. 
catioas. 
Selection of patients. Between October 1988 and March 
i989,82 patients with a mean age (2 SD) of 63 f 12 years 
(range 32 to 84) underwent 85 attempted coronary atherec- 
tomy procedures atthe Mayo Clinic. These patients were 
selected for a study examining the safety and efficacy of 
the directional therectomy catheter (Simpson AtheroCath, 
Devices for Vascular Intervention). This study was ap- 
proved by the Mayo Institutional Review Board on Decem- 
ber 4, 1987, and all patients igned informed consent re- 
leases. 
Patients were considered for atherectomy if they had 
angina nd suitable coronary anatomy, which was defined as 
proximal or mid-vessel stenosis ~70% of the lumina! diam- 
eter (as visually assessed) of the left anterior descending, left 
circumflex or right coronary arte 
artery was considered suitable o
grafts. The lesion to be treated ha 
and to appear to be accessible tothe atherectomy 
Patients who were not initially considered for ath 
were those with myocardial ischemia nd suitable coronary 
anatomy (4) in whom coronary angioplasty had been per- 
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Aag?op!asny used after atherectomy 
inability to cross lesion atherectomy device 
~~a~e~uate tissue rem0 ith ~t~e~ect~my 
Acute vessel occlusion atherectomy 
At~e~ecto~y used after angioplasty 
Predilation by angioplasty of a lesion too severe to permit inilial 
atherectomy 
Riled angioplasty of a lesion that was initially suitable for 
atherectony 
Acute vessel occlusion (intimal issection. for example) after 
angioplast y 
,- 
f the procedure, major a 
previously described. All patients were pretreated with 
aspirin (325 mglday). ing of the procedure, 
heparin (lS,ooO U) was administered intravenously and 
nitroglycerin sublingually. Six hours after completion of the 
procedure, the introducer sheath was removed and the 
administration f aspirin was continued. 
were men (Table 2). g 
coronary artery was the vessel most frequently treated 
(58%). This bias is related to patient selection, because 46 
(56%) of the 82 patients undergoing coronary atherectomy 
45 c to 
I6 (84%) 
14 (74%) 
At~erect~my/angio~lasty site (coronary artery) (no.) 
Left anterior ~esee~~i~~ II 
Right 4 
Left circumtlex 2 
Left main (protected by coronary artery bypass grafts) 2 
ataents and was 
ree of the four rescue 
reoccluded. 
Six patients in who it was not possible to posiFion the 
atherectomy catheter ~~Fi~~c~ori~y underwent conventional 
re 1. Indications for and outcome of percutaneous transluminal 
ho initia!ly underwent 
failure in he rescue 
underwent coronary 
after a technicall) successful angio- 
plasty, without further evidence ofvessel occlusion (see text). 
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balloon dilution, which was successful in five patients. 
Among these patients was a 64 year old man with class IV 
angina (Canadian Heart Association classification) who, 
with patent bypass grafts to the left anterior and right 
coronary arteries, had a 99% left main coronaq artery 
stenosis: Atherectomy was attempted because repeat coro- 
nary artery surgery was not advised. The one procedurai 
failure among these six patients occurred in a patient with a 
95% stenosis of the mid-left anterior descending artery that 
could not be crossed with the atherectomy catheter. How- 
ever, balloon dilation was also unsuccessful in this patient 
and produced a small intimal dissection; although this did 
not appear to compromise anterograde flow in the artery, the 
patient underwent coronary artery b pass grafting without 
complication. Coronary angioplasty was successful in one 
other patient in whom atherectomy was less than satisfac- 
tory because of the unavailability of a catheter of 
diameter. 
larger 
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Figure 2. Indications for and outcome of atherectomy in eight 
patients who initially underwent unsatisfactory percutaneous trans- 
luminal coronary angioplasty (PTCA). 
Augioplasty before atherectomy. Eight patients (42%) un-
derwent atherectomy after attempted angioplasty (Fig. 2). 
This approach was successful in six patients (75%). In four 
of these patients atherectomy was performed to manage an 
Figure 3. Right anterior oblique views of the left circumflex artery. A, 
Coronary angioplasty of severe proximal stenosis of the left circum- 
flex artery (arrow) resulted insevere dissection f the vessel. B, More 
severe dissection ccurred after epeated attempts atdilation; dissec- 
tion involved the mid-portion f the vessel extending into the obtuse 
marginal branch. C, Coronary atherectomy was then performed with 
almost complete r storation f patency, dthough asmall intimal f ap 
was still visible. 
Figure 4. Left anterior blique views of the proximal right coronary 
artery. A, Significant ostial stenosis is apparent. 
used to form a more favorable passage after the atherectomy catheter 
was unable to pass. C, Subsequent atherectomy was successful. 
acute complication of balloon dilation: two patients with 
unstable angina developed a subtotal coronary occlusion 
with apparent thrombus that could not be managed satisfac- 
torily with repeat balloon dilation. Both patients had suc- 
cessful atherectomy performed, with disappearance of the 
thrombus from the angiogram nd without obvious recurrent 
thrombus formation. 
g atheromatous 
debris but no fresh t n from the second 
patient was lost before histopathologic review. Atherectomy 
was successful in one patient with a very large intimal 
dissection of the proximal circumflex vessel (Fig. 3). The 
single failure occurred in a patient with a large intimal 
dissection of the mid-right coronary artery after attempted 
angioplasty. Atherectomy was then attempted, but the 
guide wire fractured and became ntrapped in the coronary 
lumen. The patient underwent immediate but ~~eve~tf~~ 
surgical coronary artery r~vas~~~a~zatio~ and re 
UP ~~~~~~~~~~.~ ~1~~~~ ~ ~~~~~~~~~~~ &?r ~~~~~~~~~~.~~~I 
knd beer1 perf~r~ne~ to estn Iid a more ~~VQ~~~~e 
for the atherectomy catheter (Fig. 4). This strategy failed in 
one patient with class IV angina who had previously under- 
gone coronary. artery bypass grafting. This patient was 
referred for consideration f atherectomy after ailed coro- 
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nary angioplasty of a heavily calcified left main coronary 
lesion at another hospital. The lesion was protected by the 
bypass grafts, but flow to the diagonal nd septal branches 
was thought to be compromised. The surgical opinion was 
that atherectomy would be preferable to repeat surgery. 
Dilation of the lesion was attempted with balloon angioplasty 
to provide access for the atherectomy catheter, but despite 
multiple inflations, the lesion could not be dilated. At- 
tempted atherectomy also failed because of inability to 
adequately engage the guiding catheter in the coronary 
ostium. 
Complications. Two patients (11%) had a major compli- 
cation. A non-Q wave myocardial infarction occurred in one 
patient after rescue aqgioplasty, as described previously. 
The one death occurred in a 73 year old woman who, after 
the atherectomy device could not be positioned across a 
proximal left anterior descending artery stenosis, bad an 
apparently successful angioplasty but with accompanying 
hitimal dissection and angiographic evidence of intraluminal 
thrombus. She died suddenly of ventricular fibrillation 12 h 
afier this procedure. 
i!xussi 
SUCCESS rate. Early studies (1,2) of the use of the Simpson 
AtheroCath in coronary disease reported success rates of 
85% to 89% with relatively few complications. This is the 
first detailed report of the combined use of percutaneous 
coronary atherectomy and coronary angioplasty, and our 
experience shows that this unique treatment can be applied 
with relative safety to selected patients, with an overall 
success rate of 79%. The lower success rate in our series 
compared with that for atherectomy or angioplasty alone (7) 
may be explained by possible patient selection bias: almost 
half of our patients required a rescue procedure and many 
required the combined intervention because of very severe 
or inaccessible lesions. In a preliminary eport by Robertson 
et al. (8) of eight patients who underwent coronary angio- 
plasty after failed atherectomy, the success rate was only 
25%; however, all the lesions had been selected as unfavor- 
able for angioplasty before atherectomy was performed. 
Indications for combined Intervention. The most common 
reason for requiring angioplasty after attempted atherectomy 
was inability to position the atherectomy device across the 
coronary stenosis. In this situation, angioplasty was used 
either alone or to partially dilate the stenosis to enable 
placement of the atherectouy device. This difficulty in posi- 
tioning is a result of the catheter’s long metal chamber and its 
large size relative to that of conventional balloon catheters 
(currently, the smallest AtheroCath is 4.7F). At the current 
developmental s ge of this catheter, more stringent selection 
of patients may reduce the need for combined procedures. 
However, as the profile of these devices is reduced in the 
future, it is hoped that this problem will be overcome. 
Although the series is small, an important observation is 
that angioplasty was used with relative safety and effective- 
ness to manage v ssel occlusion resulting from atherectomy. 
Furthermore, htherectomy was used with the same success 
to manage acute complications of angioplasty, including 
intimal d&section. However, more experience and careful 
follow-up studies are required before atherectomy can be 
regarded as an effective treatment option for acute coronary 
vascular complications after angioplasty, and its role in 
relation to other interventions such as coronary stenting (9) 
remains to be dete 
Complications. o major complications were observe 
in two patients in this series, and urgent coronary surgery 
was performed in a third patient. We did not observe 
complications such as vessel perforation ordistal emboliza- 
tion, both of which are of theoretical concern when these 
two techniques are used together. 
ow=up. Although the immediate follow-up results in 
these patients eem satisfactory, further experience and 
long-term follow-up willbe necessary todetermine the true 
efficacy of this combined treatment approach. Inparticular, 
the incidence of restenosis in these patients will need to be 
examined carefully. 
We thank Marlene L. Schmidt for typing the manuscript. 
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